i *_ b WOV

veweomnese  OR|GINAL

( GENZYME CORPORATION
R L ONE KENDALL SQUARE
CAMBRIDGE. MA 021391562 USA

, 817-252-7500
/ FAX 817-252-7600

' J‘é\ ~ ;
January 9, 1998 ‘H )?&/k ‘*é,}y?

JI > N Ref. NDA #20-898
o - Thyrogen® (thyrotropin alfa)
’ J SP"” = g PN eneral Correspondence
HW. Ju, MD. ; 3 e
Division of Sdentific Investigation P AN AN
Food and Drug Administration %‘\@/ \"§
HFD-344, Room 125 LXC\L*» TS
7520 Standish Place e et
Rockville, MD 20855 a, €. /)3 "D
. — : h
RE:  Thyrogen® NDA: Clinical Audits ,;/;f"‘ ‘/w
7.
Dear Dr. Ju: F

Further to your request during our conversation December 16 and your conversation with
( B Loan Tran December 31, I have enclosed information to assist your efforts to audit several
C investigational sites as a part of the Thyrogen® NDA (20-898) review process.

This submission consists of four volumes. The first volume is for your reference and

contains this letter, the tables of contents for each of the four volumes, and some additiona]

information for your reference relevant to the consistency of data acquisition across the 14

investigational sites of the second Phase I multi-national trial, TSH95-0101. Volumes 24

contain the information you requested for the investigational sites of Dr. Bruce Weintraub
, Dr. David Cooper (Baltimore), and Dr. E. Chester Ridgway (Denver).

In addition pleasé make note of the following issues:

* Dr. Weintraub has left NIH since the TSH92-0601 study was completed. He remains the
responsible investigator for the study but at the site Dr. Monica Skarulis will also be
available to assist. Dr. Skarulis was the principal investigator at NIH in the most recent
Thyrogen study, TSH95-0101. :

* One of the patients for whom you requested CRFs, patient 805 from Dr. Cooper's site,
withdrew from the study after randomization and before any study procedures were

conducted.
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* Enclosed with the CRFs for a few patients are "Notes to File" which are spedifically related
to patient data. Copies of these records are at the site but may or may not be located in each
; patient file. However, the data was verified by site personnel as indicated by the
' appropriate signature on each note.

I will also send a copy of this submission to the attention of Steve McCort in the Division of
Metabolism and Endocrine Drug Products for his information and for the IND file.

Thank you and if you have any questions please do not hesitate to call me at (617) 252-7676.

. REVIEWS COMPLETED
Sincerely,

"Z%W -CSO ACTION:
MattHew R. Patterson LIETer Cnau, CImemo

: Senior Regulatory Affairs Associate
; ‘ CSO INITIALS DATE
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Decempber 12, 1997
Solomon Sobel, M.D.
Director

Division of Metabolism and
ndocrine Drug Products
HFD-5]10

00d and Dryy Administratjop
5600 Fishers Lane
Rockville, Mp 20857

Re: Thyrogen® (thyrotropin alfa)
€W Drug Application #20-898
Dear Dr. Sobe|:

In accordance wig, the Federa] Fooq, Drug, and Cosmejc Act and th
- Contained in Section 3] 4.50 of Title 21 of th
hereby Submits a New p

e Code of Federaj Regulau'ons, Genzyme
€W Drug Applicatio, or Thyrogen® (th i . Thi
has been Studied under IND™ )

ioiodine imaging and/or senym
rtaken for the detection of thyroid remp
\Mgi‘xf{g\r_gg‘tjateq_@xgoid cancer in

~-ants and wej).
***** post~thyr0idcctomy Patients/ ™

: For this use

Urphan Drug Desi

B -~-15€, Thyrogen has beey, grammg Status under
g‘iiation}i o japproved February 14, 1997; :
Genz ‘ ted re
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Please contact me directly at 617-761-8924 or Matthew R, Patterson, Senior Regulatory
Affairs Associate at 617-252-7676 with any questions regarding this submission. .

We look forward to your review and comments on this New Drug Application.

Sincerely,

bl _-

Loan T. Tran, Pharm.D.
Director, Regulatory Affairs

~

Enclosure: Thyrogen NDA, Volumes 1-68
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December 2, 1997 . RERRROR A, .

Dr. Solomon Sobel
Di

RE: Thyrogen® NDaA {Pre-assigned #20-858)
User Fee Waiver

Dear Dr; Sobel:

The purpose of this submissjon i3 to notify FDA that Genzyme does not plan to include 3 User Fee
o with the upcoming submission of the Thyrogen® NDA, planned for December 12, 1997 This
( ' omission is justified because Thyrogen® is designated ag an Orphan Drug Product (Orphan Drug
Designation - _land according to recent legislation Passed by the U'S, Congress, User Fees
are waived f6r Orphan Drug Products. The "Food and Drug Administration Modernization Act of
1997" wag signed into Jaw by the President on November 27, 1997, ‘

The relevant reference of the Act js Title 1-Improving Regulsiﬁon of Drugs: Subtitle A-Fees Relating
to Drugs: Section 103 (a)(2)(C). This information can be found on Page 5.830-5 of the Act.

Thank you and please do not hesitate to call me with any questions at (617 2527676,




NDA 20-898 ‘

Thyrogen (thyrotropin alfa)

Genzyme Corporation

Date of submission: December 12, 1997
Date of review: April 20, 1998

Medical Team Leader’s comments onNDA

Backgrouhd and overview of NDA
Thyrogen proposed use

progression
(RAI) ablation of norma] and cancerous tissue. In effect, it is intended to replace what
might well be called “the endogenous TSH stimulation test” that is performed by
withdrawal of €xogenous suppressive doses of thyroid hormone. :

Target population : ‘ .
According to the sponsor’s summary, 28,000 new cases of thyroid cancer are diagnosed in
the U.S. each year, of which 80-90% are well-differentiated tumors variably TSH
responsive, iodine concentrating, and thyroglobulin (Tg) producing. The prevalence of
thyroid cancer is approximately 188,000 in the U.S,, and 2,300 deaths in the U.S. annually
are attributed to the disease. Local recurrences in the thyroid bed and cervical area occur
in 5 to 15% of thyroid cancer patients, and distant metastases occur in 10-15% of patients.

As discussed further below, virtually all patients with well-differentiated thyroid cancer




differentiated thyroid cancer, obviously necessary for survival in thyroidectumized
individuals, but also assumed to suppress the growth of tumor.

Physiology in follow up testing

Follow up thereafter involves periodic monitoring for recurrence or progression of
disease.-Several principles are active here. First, the presence of detectable Tg in the
serum and/or foci of RAI uptake indicate functional follicular cell derived tissue (FCDT).
Second, well-differentiated thyroid cancers are TSH-sensitive, and can be stimulated to
function (produce Tg, take up RAI) in the setting of elevated TSH.

Clinical follow up :

Tg on THST S : PSR

Because frequent withdrawal is impractical, many, if not most, clinicians follow low-risk
patients with periodic measurements of Tg on thyroid hormone suppressive therapy
(THST). Presumably because of the extreme-TSH-dependent nature of certain thyroid

~ cancers and, of course, dependent upon the amount of FCDT present, there may
significant numbers of false negative Tg measurements on THST.

Withdrawal testing S

As a rule, most clinicians render definitive clinical decisions based on the results of both
scanning and Tg testing after WD of thyroid hormone. It is on the basis of these
complementary tests of the presence of functional FCDT, performed essentially
simultaneously, that the decisions about further follow up and about whether or not to
treat with radioactive iodine are made.

patients, as a function of tumor differentiation, the Tg level after WD is a direct correlate
of the burden of FCDT. Thus, even if absolute response to withdrawal differs from
patient to patient, the consistency of the “endogenous TSH stimulation test” permits
comparison of serial test results within a given patient as a measure of disease stability,
progression, or regression. Finally, it has long been known that stimulation by TSH of
previously suppressed FCDT is a function of both TSH level and duration of elevation.
Thus, withdrawal of thyroid hormone for a time sufficient to permit endogenous TSH to
rise to at least 25 mU/L has been shown to lead to optimal Tg elevation and RAI uptake in
patients with well-differentiated thyroid cancer.

ability to concentrate iodine and thus susceptibility to ablation with RAI), individual host
factors as age, and stage of disease at diagnosis and initial treatment. Because of this
variability and despite the use in follow up of disease status that can be made of the




detectable Tg on THST, or regarding administration of a therapeutic dose of radioiodine
are “judgment calls.” There are few fixed, universal rules guiding management in this
disease, though guidelines abound. ‘

What is required of Thyrogen as a substitute for withdrawal?

In light of this, what are the critical characteristics necessary in a testing method using
exogenously administered TSH in order that it can replace thyroid hormone withdrawal?
As a first approach, the obvious ideal would be an administration protocol that would be
bioequivalent to the endogenous test. That is, the concentration-time curve for Thyrogen
would mimic that achieved on WD Short of that, an administration procedure
accomplishing pharmacodynamic equivalence could be established empirically. The goal

constant,

The experience with Thyrogen in clinical trials :
The results of the Phase IT studies of Thyrogen demonstrated none of the above,

Comments on NDA ~ e '
Thyrogen pivotal elinical trials i
Design flaws and limitations




nature of the study in which they were involved, this would be expected to bias them,
potentiaily towards erring on the side of Jjudging concordance over discordance.

| WD, as would be expected, the concordance rate among these patients was 65/66 (99%).
By contrast, there were 61 patients with WD scans of Class >1, and among these patients

In the second pivotal study, TSH95-0101, the determination of concordance was based on
Cross-scan identity with regard to location and extent of disease, and did not require that
the number of lesions counted be identical. In thig study, scans were evaluated side-by-
side. Tg was measured in a central lab using an assay with a limit of sensitivity of 0.5
ng/ml. All samples were measured in a single run, thus interassay variation is not an issue
intheinterpretationofthesedat& B S A

The scan concordance rate given for TSH95-0101 was 89% in Arm Iand 88% in Arm IL.
Again, the overall concordance rate is weighted by a high percentage of patients with




. ~thyrogen scan be, reliably, a true negative. In TSH95-0101, there were 7 false negative
( Thyrogen scans among 48 class >1 patients in Arm I (15%) and 7 false negatives

= Thyrogen scans among 60 class >1 patients in Arm II (12%). Most were among patients
with WD class 1 scans, as these were the majority of the patients studied. Again, thisis a
clinically significant false negative scan rate. T
Thyroglobulin data :
In TSH92-0601, Tg levels were not measured in a central lab. One expects, however, that
Tg pairs were assayed together. Despite this, there is still no correlation between Tg after
Thyrogen and after WD, :

In TSH 95-0101; asin the first study, there was no correlation between Tg after Thyrogen
and after WD. ST ; ' :

With clinical decisions always tempered by assessment of the pre-test likelihood of
persistent or recurrent disease, the use of Tg is of particular importance in patients with
~ negative scans. All else being equal, in such patients, an undetectable Tg provides
assurance of the absence of significant FCDT. Current recommendations are that levels
up to 10 ng/ml alert the clinician to increase his vigilance for recurrence (i.e., with more

These guidelines for monitoring and treatment suggest clearly that the utility of Thyrogen
Tg can only be established if levels correlate closely with those on WD. The linear
regression analysis performed by the statistical reviewer of this NDA of the Tg levels on

WD scan class 0-1 clearly shows no correlation. As discussed above, clinical decisions
regarding this group are made on the basis of Tg levels and thus consistent, reliable TSH
stimulated secretion is essential to appropriate management. i

The sponsor’s diagnostic utility analysis S

First and foremost, this retrospective assessment of diagnostic utility is a flawed and
invalid analytic approach. In effect, it asks the question, knowing the diagnosis, whether
one could have arrived there using the Thyrogen data. This was a retrospective
manipulation of the data seeking a “best fit” of the Thyrogen combined data with the

-5
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Finally, the idea of cutoffs for Tg employed in the diagnostic utility analyses ignores the
fundamental fact that Tg is and is used clinically as a continuoys variable, not a binary one.
The utility of Thyrogen Tg under the current approaches to this disease requires that it
correlate directly with WD Tg and thus with burden of disease in a given patient,

~ Additional poihts |
- Proposed labeling clearly recommends Thyrogen as a substitute for WD, gives no

Proposed as an alternative to WD for the purposes of RAT ablative therapy. The
pharmacodynamic requirements for exogenously administered TSH with regard to
stimulation of FCDT should, in principle and in practice, be the same for diagnostic Tg




and scanning as for therapeutic RAT uptake. Always assuming adjustment ¢ RAT dose
based on increased GFR in the euthyroid versus hypothyroid state, the obvious lack of
utility of Thyrogen for the stimulation of therapeutic RAI uptake is a relevant negative

point with regard to its utility for diagnostic purposes.

Conclusions

Future studies should be directed at determining an administration protocol (dose and
schedule) for Thyrogen that renders a stimulation of FCDT comparable to that after WD.
Furthermore, studies to assess the diagnostic utility of scanning and Tg after Thyrogen
administration should involve blinded (independent) assessment of scans, blinded synthesis
of clinical and test data, and blinded clinica] decision making. A similar process involving
the WD data should be conducted, and only when both independent judgments are
rendered should the results be compared to each other and to a “gold standard.” As an
aside, WD data and the decisions based on them would still be expected to guide actual
follow up and therapy of study patients. :

Recommendation:
Not approvable.

o ; David G. Orloff, M.D.

APPLARI TS WAY Medical Team Leader o
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NDA: 20,898 A SR Sy
Drug: Thyrogen . R LU ek
Sponsor: Genzyme o :

Date: 6/11/98

Subject: Request to Audit Serum Thyroglobulin (Tg) Assay Done in Dr. Carole Spencer’s Laboratory for
Protocol TSH95-0101:

Dr. M. Fossler, Biopharmaceutics Reviewer, has informed me that an audit of the TSH assays at
Dr. Spencer’s laboratory by Dr. Martin Yau, DSI, revealed significant problems, including, in some cases,
failure to follow SOPs (Standard Operating Procedures). There were quality control values that did not ;
~meet the laboratory’s standards, but were, nevertheless, passed. The bottom line is that the validity of the
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